In vitro bone resorption is dependent on physiological concentrations of zinc.
The addition of physiological concentrations of zinc (25-200 (microg/dL) to Dulbecco's Modified Eagle's Medium containing tibiae from 19-d chick embryos resulted in a concentration-dependent increase in tibial content of tartrate-resistant acid phosphatase (TRAP) and an increase in bone resorption, as measured by tibial calcium release. This increase in bone resorption was additive to the resorptive effect resulting from the addition of 10(-9)-10(-7) M parathyroid hormone (PTH), but was not additive to similar effects produced by the addition of 10(-9)-10(-7) M prostaglandin E2 (PGE2). An inhibitor of prostaglandin synthesis, flurbiprofen (10[-6] M), did not influence the effect of zinc on bone resorption. However, the addition of 2,6-pyridinedicarboxylic acid (10[-3] M, 2,6-PDCA), a chelator of zinc, did attenuate the effects of zinc, as did the addition of an inhibitor of DNA replication (hydroxyurea, 10[-3] M). Hydroxyurea also attenuated the bone resorptive response to PGE2, but had no influence on the effects of PTH. These results indicate that physiological concentrations of zinc alter bone resorptive rates in vitro by a mechanism that is dependent on DNA replication.